VIIT1.3.3-RES-SNGL SI NGLE RESERVA R REGULATI ON OPERATI ON

| dentifier: RES- SNGL

Oper ati on Nunber: 26

Paraneter Array: The FORTRAN identifier used for the paraneter array
for this operation is PO

Posi tion Description
PQO(1) Operati on versi on numnber
PO(2) thru PQ6) Operation title
PO(7) Operation data tinme interval (units of HR)
PQ( 8) Units used when operation was defined:
-1 = English (storage contents units of
CFSD)
0 = English (storage contents units of
ACFT)
1 = Metric
PO( 9) Scheme/ Utility specific information pointer
in PO array
PQO(10) CGeneral paraneters pointer in PO array
PQ(11) General tinme-series information pointer in PO
array
PQO(12) RCL STATEMENT pointer in PO array
PO(13) USER VARI ABLES pointer in PO array:
0 = none used
PQ( 14) | F EXPRESSI ON pointer in PO array:
0 = none used
PQ( 15) Nunmber of carryover val ues (general and
specific) needed
PQ(16) Nunmber of words of work space needed
PO(17) Rati ng Curve information pointer

PO(18) thru PQ(19) Unused

PQO( 20) Nunmber of Scheme/Utilities used in this
operation definition (NSU. Next four val ues
are Scheme/Utility-specific information
pointers and are repeated NSU ti nes:
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Posi tion

PO( 20+( 1 SU-1) * 4+1)

PO( 20+( | SU- 1) * 4+2)

PO( 20+( 1 SU- 1) * 4+3)

PO( 20+( | SU- 1) * 4+4)

PO(PO(10)) thru
PO( PO( 11) - 1)

PO( PO( 10) )
(N

PO( PO( 10) +1 thru
PO( PO( 10) +N)

PO( PO( 10) +N+1) thru
PO( PO( 10) +2N)

PO( PO( 10) +2N+1)

PO( PO( 10) +2N+2) thru
PO( PO( 11) - 1)

PO(PO(11) thru
gener al

Description

Scheme/utility identifier code (ISUis the
i nput sequential nunber of this
Scheme/ Utility)

| SU specific paraneters pointer in PO array:
0 = no specific paraneters used

| SU specific tine-series pointer in PO array:
0 = no specific time series used

| SU specific carryover pointer in CO array:
0 = no specific carryover used

Organi zed with general parameters first
foll owed by specific parameters from each
Scheme/ Utility defined in the order each
Scheme/ Utility was entered (see Section
VI11.3.3-RES-SNGL- POL for detailed

i nformati on)

Nunmber of pairs of elevation/storage curve
N val ues of pool elevations (units of M

N val ues of pool storage (units of CMSD)

I nt erpol ation option:
0 l'i near
1 | ogarithm c

Specific parameter information for each
Scheme/ Utility

Tinme series information organi zed with

PO( PO( 12) - 1)

tinme series first followed by specific tinme series fromeach
Scheme/ Utility defined in the order entered (see Section
VI11.3.3-RES-SNGL-POL for detailed information)

PO( PO( 11) )

Nunmber of general tine series and specific
time series defined (NTS)

Begi nning with NEXT=P(Q(11) the follow ng values are repeated NTS

ti nmes:

PO NEXT+1) thru
PO( NEXT+2)

PO( NEXT+3)

03/ 09/ 2004

Tinme series identifier:
bl ank = not used

Tine series data type (omitted if tine series

not used):
bl ank = not used
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Posi tion Description

PO( NEXT+4) Tinme series data tinme interval (omitted if
tinme series is not used) (units of HR)
PO( NEXT+5) I nput/out put indicator (omtted if tine
series not used):
O = input tinme series
1 = output tine series

NEXT=NEXT+NW
NW£2 for blank tine series
NWES5 for nonblank tinme series

PO(PO(12)) thru RCL statenents in nunerical code (see

PO( PQO(13) - 1) Section VIII.3.3-RES-SNGL-PO2 for detailed
i nformati on)

PO(PO(13)) thru User variable information (see Section

PO( PQO(14) - 1) VI11.3.3- RES-SNGL-PO4 for detailed

i nformati on)
PO(PQ(13)) Total nunmber of user variable groups (NVG
Begi nning with NEXT=P(Q(13) the foll owi ng values are repeated NVG

tinmes:

PO( NEXT+1) User variable type:
1 = constant value with no nane

2 constant val ue with name
3 functi on where val ue needs to be
conmput ed- nane indi cates what
function
PO( NEXT+NW Vari abl e i nformati on:
NW2 for type 1 (value + unit conversion
code)

NWe5 for type 2 (3 nane + value + unit
conversi on code)

NWs3 for type 3 (function code +
mat hemati cal operation code + factor)

NEXT=NEXT+NW1

PO(PO(14)) thru | F EXPRESSI ON gr oups (see Section VIII. 3. 3-
PO(PO(17)) RES- SNAL- PGB for detailed information)
PO(PQ(14)) Total nunmber of | F EXPRESSI ON groups (NIF)

Begi nning with NEXT=P(Q(14) the follow ng values are repeated NI F
tinmes:

PO( NEXT+1) Total nunmber of values in this group (NW
PO( NEXT+NW encoded | F EXPRESSI ON ( NW val ues)
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Posi tion Description

NEXT=NEXT+NW1

PO(PO(17)) thru Rati ng Curve infornmation
(1 USEP- 1)
PO(PO(17)) Total nunber of rating curves used in this

operation definition (NR)

PO(PO(17) +(1 R-1)+1) Rating Curve identifiers
thru
PO(PQ(17) +(I1 R- 1) +2)

Carryover Array: The FORTRAN ldentifier used for the carryover array
is CO The carryover array consists of general carryover and
specific carryover. (eneral carryover starts at position 1 of the CO
array and uses six values. Specific carryover starts at position 7
of the CO array. The start of specific carryover within the CO array
for a particular Schene/Utility is held in the Scheme/Wility pointer
section of the PO array (see Section VIII.3.3-RES-SNGL-POLl). The
total nunmber of specific carryover values vary with the type and
nunber Scheme/Utility used in this operation definition. The
contents of the CO array are:

Posi tion Description

Cqa 1) I nstant aneous inflow at start of run
(units of QW)

CQq 2) Mean di scharge at start of run (units of
CMB)

Cq( 3) I nst ant aneous di scharge at start of run
(units of QW)

CQq( 4) Pool el evati on one period before start of
run (units of M

CA(5) Pool elevation at start of run (units of
M

Cq( 6) Pool storage at start of run (units of
CMSD)

CO(PO(20+(1SU-1)*4+4)) Specific carryover for Scheme/Uility |SU
(repeated NSU tinmes where NSU=PQ(20)) (see
Section VII11.3.3-RES-SNG.-CO for detail ed
i nformati on)

Subr outi ne Nanes and Functions: The subrouti nes associated with this
Operation are as foll ows:

Subr out i ne Functi on
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Subr out i ne

Functi on

ARUL26
ASCN26
BDRC26
CARD26
CKNM26
CKRC26
CKST26

CVPS26

CNVT26
CONV26

COXX26
DSCN26
EDST26
ELST26

EROT26
ERUL26
EVAA26
EVAB26
EVAC26

EVSQR6

EX26
FCMP26

FCNRCF

FCONI C
FI LL26

03/ 09/ 2004

Comput es rul ecurve adjust ment

Checks and assures values entered in ascending order
Det ermi nes upper and |ower el evations in rulecurve
Reads input cards and wites to unit 89

Checks for valid codes in | F EXPRESSI ON

Checks if rating curve is allowed to be input

Checks pool storage agai nst upper and lower limting
st or ages

Transl ates and stores the USER VARI ABLE into the work
array

Converts CMBD to CFSD or ACFT

Converts 24-hour nmean outflow into tinme interval nean
out fl ow

Gets and checks carryover data for Scheme/Utility #xx
Checks and assures values entered i n descendi ng order
Comput es maxi mum per m ssi bl e di scharge from dam

Checks and assures elevations are within el evati ons
are within elevation versus storage curve

Prints out error messages occurred in PlIN26
Comput es rul ecurve el evati ons

Uility subroutines used for induced surcharge
el evati on options

Deternmine outflow from pool elevation discharge
rel ation

Execution routine for single reservoir operation

Counts and returns the nunber of characters in a
string

Converts real values into their character
representation

Converts integers into their character representation
Reservoir fill and spill schene
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Subr out i ne Functi on

FLOC26 Det ermi nes schene and | evel nunber of a previously
defined schene

FLSH26 Computes outflow froma damw th flashboards

FLWK26 Stores one value in an array and determ nes if

avail abl e space is exceeded

FPCV26 Punches input cards containing sets of values such as
rati ng curve, rul ecurve, etc.

FPOP26 Moves every elenent in array up one position

FPR26 Prints the reservoir command | anguage stored in the P
array

FPUS26 Adds one nore value to a stack

FRAC26 Computes tine fraction for the pool to rise or fal
to a specified storage

FRCL26 Copi es character-by-character fromIN array into OUT
array (starting at position LORCL in OUT)

F3WAYX I nterpolates values in a three-way rel ation

F3VAYY

F3VWAYZ

GCO26 Reads and stores general carryover val ues

GENL26 Reads all input in general section of Operation 26

GLST26 Gets list of itenms (integer, real or character)

GOFL26 Deternmines if the program should go to flash board
schene

GPAR26 Reads and stores general paraneters

GIrS26 Reads and stores general tine-series information

| CHK26 Function for evaluating A GI.B type integer relation

| DCK26 Checks the restrictions on a SET vari abl e nane

| DWP26 Checks for valid IDwth or without I|evel
specification

| KEY26 Function to | ook for match in array of val ues

| OFF26 Comput es offset from begi nning of user variable

section for a specific user variable

| TRP26 Det ernmines | ocation of a given value in a curve
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Subr out i ne

Functi on

LEAP26

MATH26

MAXV26

M.TS26
MOVE26
MPAR26

VREF26

MI'WI26

NDUC26
NTER26
O26BLK
OBSV26
OSOH26
rel ation

OVER26
PASN26
Pl N26

PMXX26

POSN26
POST26

PRC26
PRCL26
PREL26
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Function to see if Julian date and hour fall within
| eap year

Performs addition, subtraction, multiplication or
di vision of two values of user variables in RCL

Det er mi nes maxi mum nunber of val ues used in spillway
curve

Deternmines multiple definitions of tine series
Moves a string of values fromone array to another

Performs syntactical and |exical analysis of IF
EXPRESSI ON

Checks on reference to a potentially multiply defined
curve

Det ermi nes nunerical day of week from Julian day and
hour

Computes outflow froman i nduced surcharge schene
Performs linear or logarithnmc interpolation
Bl ock data

I ndi cator for m ssing/non-m ssing observed pool
st or age

Conmputes outfl ow versus storage and outfl ow 2

Comput es outfl ow over spillway
Performs pass inflow computation
I nputs subroutine for single reservoir operation

Reads and interprets paraneter input for
Scheme/ Utility #XX

Positions unit to proper |line of subsequent reading

Comput es wor k space needed and does post-i nput
processi ng

Prints carryover information
Qutputs a line of RCL if array has been filled

Prescri bes pool elevation
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Subr out i ne

Functi on

PREQ26
PRP26
PRPB26

PRPC26
PRPD26
PRPE26
PRPF26
PRPG26
PRPU26
PUC26

QGEN26

QM N26
RCHK26

RCL26
RFI L26
RPN26

RULE26
RUTE26
SPEC26
STER26

STOR26

STRN26

STWN26
SUMD26
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Prescri bes reservoir discharge
Prints the information stored in the P array

Prints stage and pool elevation controlled outflow
scheme (#08)

Prints discharge ninim zation schene (#09)

Prints upstream stage minim zati on schene (#10)
Prints induced surcharge schenme (#11)

Prints flash board scheme (#12)

Prints power generation scheme (#13)

Prints all utilities

Punches input cards in the format required by PIN26
Perfornms power generation outfl ow conmputation

M ni m zes the peak outflow froma dam

Function to elevate A .GI.B type relation for rea
val ues

Reads, interprets, analyzes and encodes RCL i nput
Stores a value in an array, if no errors found

Fills I'F EXPRESSI ON section of work array with IF
EXPRESSI ON i n Reverse Polish Notation

Det ermi nes pool elevation fromrul ecurve
Perfornms nodified PULS reservoir routing
Reads all input for SPECIFIC section of Operation 26

Identifies error due to a specific Scheme/Utility
occurring in PIN26

Transfers paraneter information fromwork array in PO
and CO array

Identifies error due to key words used by all
schenmes/utilities occurring in PIN26

Adds to a list of warnings occurring in PlIN26

Comput es outfl ow volume to bring pool back to
rul ecurve el evation
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Subr out i ne

Functi on

SURC26

SUXX26

TERP26
TRAN26

TSI D26

TSXX26

UAFT26

UBEF26

UDO26

UFLD26
Ul F26

UMSN26
USCH26
USET26
VKSP26
VWNOT 26
XADJ26

XADO26

XBLV26

XCMA26
XCMQ®R6
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Deternmines if the program should go to induced
surcharge schene

Cal | s subrouti nes PMXX, TSXX and COXX f or
Scheme/ Utility #XX

Perfornms |inear interpolation/extrapolation

Transfers all input for RES-SNGL operation fromunit
5tounit 6

Gets the identifier, data type and time interval from
a line of input

Reads and checks tinme series specifications for
Scheme/ Utility #XX

Returns the string followi ng specified character in
A4 format

Returns the string preceding specified character in
A4 format

Gets the next field and checks on the ID s validity
(both in name and definition)

Gets next field on a line of input by calling UFIELD

Interprets, anal yses and encodes | F-ENDI F bl ocks in
RCL

M nim zes the crest stage during flooding condition
Searches for a character in a string

Determ nes the nane and val ue of SET variable
Comput es anmount of work space needed by RES- SNGL
Prints warni ng nessages occurring in PlIN26

Adj usts instantaneous Q so that adjusted daily vol une
mat ches observed daily vol unme

Qut puts adjusted values to tinme series if needed

Det er mi nes base nunber (1-24) and | evel of definition
from Schenme/ Utility code nunber

Comput es areas from el evati on versus storage curve
Comput es el evation versus nmaxi mum (total or

generation) discharge curve
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Subr out i ne

Functi on

XCOU26

XCTQ26
XDCOR26

XDOL26
XDO26
XENT26

XFMQ26

XFRU26

XFTQR6
XGCV26
X FG26
X F26
Xl NQ26
XMAX26

XML26
XNI T26
XOUT26

XPOP26

XPRE26

XPTR26

XPUS26

XQT26
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Performs default carryover updates and carryover save
at end of each tine period

Computes a total Q versus Maxi mum generation Q curve

Sets up information for default carryover for
Scheme/ Utility not executed in a time period

Assi gns work space |l ocations for anpunts for EX26
Executes the DO st at enent
Comput es t he ENTRY-I| NTO- SURCHARGE curve

CGenerates the elevation versus maxi num (total or
generation) discharge curve

Computes and stores the rule curve el evations for
every tinme period

Generates total Q versus maxi mum generation Q curve
Determ nes value for user variable in A GI.B relation
Determ nes result of |IF EXPRESSI ON

Processes I F EXPRESSI ON (i ncluding all enbedded |Fs)
Det ernmines inflow values for time period

Det er mi nes maxi mum nunber of points in spillway
curves

Execut es SETQVEAN MOD for tinme period
Initializes variabl es for execution of RES-SNGL

Qutputs tinme series generated by BACKFLOW and
RAI NEVAP utility

Renmpves first el ement by noving every elenment in
array up by one position for RPN processing

Performs PRE-TI ME-| NTERVAL- LOOP tasks (i.e., executes
pertinent utilities)

Determ nes start | ocation of PARM5, Tl ME SER ES and
CARRYOVER for a specific Schenme/Wility in PO and CO
array

Adds one elenent to the top of stack for RPN
processi ng

TI ME- | NTERVAL- LOOP execution controller
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Subr out i ne

Functi on

XRCL26
XREV26

XRI N26
XS0126
XS0226
XSCB826
XSMHA426
XSC626
XS0626
XS0r726

XSC826
XSO26
XS1026
XS1126
XS81226
XS1326
XSMD26
XSOH26

XSPT26

XSRT26
XTSS26
XU1426
XU1526
XU1626
XU1726
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Scans RCL to determ ne RES-SNGL node

Performs prelimnary cal cul ations for

utility

Reconfigures inflows after

Execut es
Execut es
Execut es
Execut es
Execut es
Execut es

Execut es
from pool

Execut es
Execut es
Execut es
Execut es
Execut es

Execut es

out puts

RAI NEVAP

RAI NEVAP utility execution

pass i nfl ow schene

prescri bed discharge schene

prescri bed pool

el evati on schene

rul ecurve schene

fill

and spill

scheme

spi |l l way routing schene

POOLQ schene -
el evation versus di scharge curve

downst ream stage and pool

di scharge from pool el evation

Q schene

di scharge mini n zati on schene

upstream stage m nini zati on schene

i nduced surcharge schene

flash board contro

power

schene

generati on schene

Qutputs sinulated results to tinme series

Comput es nodi fied PULS curve (O versus S+0/ 2) from
el evati on versus di scharge curve

Sets up direct
array for

al |

| ook-up tables for locations in PO

schemes/utilities

Sorting routine used by FLASHBDS schene

Conput es
Execut es
Execut es
Execut es

Execut es

and sets tine series pointers

rule curve adjust utility

i nflow summation utility

rainfall/evaporation utility

adjust utility
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Subr out i ne

Functi on

XU1826
XU2026
XU2126
XU2226
XU2326
XU2426
X17B26

X17E26

X171 26

X17M26

X17N26

X17S26
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Execut es back-conmputed inflow utility
Execut es maxi mum dam outflow utility

Executes entry into induced surcharge utility
Executes set m nimum el enment utility

Execut es set maxi mum el ement utility

Executes entry into flash board utility

Performs blendi ng using simulated and observed
di schar ge

Comput es storage and el evati on using continuity
equation

Adj usts simul ated i nstant aneous di scharge using
observed i nstantaneous di scharge

Comput es nean di scharge by averagi ng i nstantaneous
di schar ge

Interpolates differences/ratios between observed end
poi nts

Computes daily means from peri od neans

VI11.3.3-RES-SNGL- 12 rfs:833ress__intro.wpd



